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npeodpaaoBarejiM, oahh noJiioc KOTopwx co- 
eaHHCH c peibcaMH, a iipyrofi Mepea BhiKJiicwa- 

TCJIH — C KOIITaKTHOH CCTblO, flOIIOJlHHTeJlbHblH 

npoBOA. noABeuieHHbiH Mepe3 HsoJinTopu Ha 
onopax KOHTaKTHOM ceTH, OTcacwBawiUHe ipaHC- 
(])opMaTopbi, OAMH KOiieu nepBHMHOM o6motkm 

Ka>KilOrO M3 KOTOpUX Mepe3 KOHflCHCaTOp noA- 
KJIIOMCH K KOHTaKTHOMy npoBOAy, a BTopHmiofi- 

K AononHHTeAbHOMy npoBoay. npHMCM ApyrHC 

KOHUbl TOH H ApyrOM o6mOTOK nOAKJIIOMeHbl 

K pe;ibcy» h nepcMUMKH. cocAHiinioiUHe aohoa- 
HHTeJlbHblM ppOBOAC ptJlhCBVM, OTAUHatou{aficn 
TCM» MTO, C UeAbK) nOBbllUeHHfl HaAe)KHOCTM, 

OHa CHa6)KeHa Gjiokom KOMMyiauHH, HMeiotUHM 
KoiiTaKT cnrHa.ibHoro p^^-ie KpacHOro orHJi CBe- 
To<[)opa» BKJiioMeHHbiM Mepe3 AByxno-iiocHHK B 
paapbfB nepeMbiMKH. 
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>KeHMK} 3.iCKTponoanM>t\Horo cocTa».i. 

Ue.ib M3o6pcremiH - iiobwiuchiio na.n*>K- 

HOCTH CHCTCMhi. 

Ha HepTe>«c npiiBcaena npHHiuinMa.ibtinH 
cxeMa CHcreMbi. S 

ClICTCMa 3acKTpociia6>Ke»Hji ancKipiiHC- 
CKHX >Ke;ie3Hwx Aopor nocTORHiioro Tona 
coAep>KiiT ycTaHOB.ieiufbie iia rnroBbix noR- 
craHUHRX npeo6pa30BaTe^H I. "bAiiii iiojiioc 
KOTopbtx coeAHHeii c pejibcaMH 2. a Apyrofi 
Mcpea BbiKJiioqaTenH 3 — c KOHraKTiioM ccTbio 4. 
jionojiHKTeJibHbiri npoBoa 5, nojieeuieHHbiH mc* 

p03 H30J1J!T0pbl 6 Ha OROpaX 7 KOHTaKTHOft 

ceiH 4, oTcacbiBaiomHe TpaHC(})opMaTopu 8. 
-O AH H _K0 He u nep BUM H OH_o6 MOTKH_Ka >Kiioro M 3 
KOTopbix Mepe3 KOHAeHcarop ~9 n6'AKJiio4CM 15 

K KOHTaKTHOMy npOBOAy, a OTOpHHUOM — K AO- 

noJiHKTCAbiioMy npoBOAy 5, npiiHCM Apyrnc 

KOHUbl TOH li ApyrOH oOmOTCK nOAK/lK)MCMU 
K pCAbCy 2. 11 ncpCMUMKH 10, COeAHlffllOIIlHC 
AOnOAHHTCJIUHblff npODOA 5 c pcJibcaMH 2. Cuc- 
TCMa cna6>KCna 6aokom 11 KOMMyraunn c koh- 

TaKTOM ll.K HMCJOIUMM KOIIiaKT CHriiaAbHOrO 

pejie KpacHoro oriin cBeroctxjpa 12, BKJuoMeH- 
iibiH Mepes ABVxno.iiociiHK 13 b paapwa ricpe- 

HblMKll 10, 

CHCTCMa paOoTacT c/tCAyJOiUHM o6pa30M. 

ripH OTCyTCTBHH 3AeKTpOnOABH}KIIOrO CO- 

CTaea 14 (3. n. c.) Ha Me>KnoACTaHUHOHiioA 
30He B peAOHiibix mKa(t)ax 15 ee CBeroctiopoB 12 
B CHTHajibHOM 6A0Ke 16 peAC >KeAToro ortiR 
M pciie scACHoro ornH B036y>KAeHu h pasMUKaio- 

LUMMH KOIITaKTaMII 17 U 18 pCAe }KeATOrO OPMH 3Q 

paaoMKiiyTbi uciih iiHraHiiR AaMtiu 19Kpaciioro 
orHH H ueiiii iiHTaiiiin KaryujCK 6A0Ka II kom- 
MyrauMH.c KoiiraKTOM 11.1. HpH 3tom iia accx 

CBeT0(})OpaX I2 3T0H Me}KnOACTaHllHQHHOH 30HW 

ropMT paspciuaiouiHH oroiib (^KCJiTbiff. seACHbiH) 
M uenH Bcex ce nepeMbmen 10 paaoMKHVTu sa- 35 

MblKaiOmilMll KOilTaKTaMII 6.iOKa II kommv- 
TaUHH. 

rio KOIITaKTHOri CCTM 4 30llbl IipOTCKaCT TOK 
rapMOHHK. 06>VA0BAeilllUri p33HOCTblO HX Ha- 

npflmcHHH Iia CMe/KHbix noacTaniiiinx 3011U. 
PasHOCTb aanpitmcnitri cosAaeiCfl ?p «''m't 40 
pa3HUH HaipyjKH tia 30Hax. CMe>KHiJx c puc- 

CMaTpilBaCMOfl 30 MOM, 11 0 AOnO.UIHTO.H.HOMy 

nponoAv 5 iiporeKacT tok noa AcficTBueM pa3- 

II OCT H HaiipH>KeilMri RTOpMMIlUX 06m<>T0K OT- 
CaCl3BaK)IllH.\ Tpa!KMtx)pMaTOpOB 8 CMO>*<lltJ.\ 

nOACTaiiunH. 3tm o6a TOKa hmoiot paHnyH> uivui- 
HHny H iiaxo,'iHTCH h iipoTHBO(}>a3C. TaKiiM 
o6pa30M oOcciicMHnacTCH KOMnciicaiiMH MCiiiaK)- 
uicro iLiinMin« tjji ouoh ccth. 

npH iioHfwioHuii nn MOKiioacTJimiionnoH 
3one 3. n. c. 14 II iiOv.iCAyioiueM cro iiopeMome- 
HHa TOK rapMOiuiK. npoTCKaioiUHH no KonraKT- ^ 

HOH CCTM 4. MCHHCT Be.lMMMHV M Hail pa B.Tl'II IK'. 

laK KaK naMbiKaercH M0pe3 ^. ii. o. II. Iumm 
iionnniiuiiiiicvi iia Mc:-KnoaoTa»Hiii()mmM muiv 
3. w. c I I lamiNtaoT oamu ce G.iok VMaoTtiK 
iiVTH. TO li iiiKaiJn' lo CHeT(M(.jpa 1 2,orpa>KAaK)- 
men; *ior 6.i(ik yianoK, po.io j-KtvnniM onoi 
It po.n' :uMiiior;) orn>i «)6i»rT(>«H'Mi.i. 11 pit #i'>>\ 

pa iMhlK.IKihllM' KnitiaKri.! 17 n KS pr.h- Mr. I 
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mm Ol MH laMKHVTIJ ll IIOAJiH)! HajipHMCHMC 

Iia .laMiiy 19 Kpaonoro onm cncT()(()opa 12 H iia 
KaryiiiKV O.ioKa 1 I KOMM^TauHii. Ma 3tom cbc- 
TO<t>ope 12 ropar KpaciiUH oronb m KOHTaKT 
11 1 6.iOKa 11 KOMMyTaiiHM saMbiKae: uenb 

IICpCMblMKII 10. ItaXOAniUeHCR OKOAO 3TOrO CDC- 

ro(])opa 12. 

EcAii 3. M. c, c noe3AOM saitHMaer Asa 
GAOKa — ynacTKa, to b uiKa()>ax 15 CBeTO<tx>poB 
12. orpamAaiouuix 3nt ysacTKH nyTH. pcJic 
weAToro orHH it pcAC scAeHoro ornn o6ecTo- 
MCHbi II Mepc3 pasMbiKaiouiHe 17 H 18 KOKraKTbi 
peAe wcAToro or tin noAaercR iianpR>KeHHe 
iia AaMnM 19 Kpacnoro oniR o6ohx CBCTO(t>o- 
poR 12 II Ha KaiyuiKii KOMMyrauHOHHMx Aeyx- 
noAiociiiiKOD 13 ncpeMWMCK 10 y 3thx CBeto- 
(t)opoD; B pcayAbTaTe 3Toro Ha Asyx cbcto4)0 -- 
pax ropMT KpacHUH oroHb h uenH pacnoAOJKeii- 
Hux B03Ae 3TIIX cBeTO(t)opoB 12 nepeMbmei€ 10 
3aMKiiyTbi. 

BcACACTBfic 3aMbiKaHMn ueneH nepeMU- 

MCK 10 TOK B AOnOAMMTCJlbHOM HpOBOAC 5 MCHH- 

CT ocAHMHHy, M HaiipaBACHHe H cHOBa paaeH 
110 BCAHMiiiie H npoTHBonoAo>K(iii no (|)a3e rony 
rap.MOMHK KonTaKTHOM CCTH, MCM o6ecnc4HBa- 

CTCR KOMIieHCaHHH HpH HaAHMHH 3. n. C. 1 4 Ha 
MOKIlOACTaiimiOHHOM 30He- 

B raKOM cocToniuiH CHCTeMa 3ACKTpociia6- 
>KeHHR HaxoAHTcn B TeMeiiiie BpcMeHH, noKa 
3. n. c. 14 nepcMeiuaeTCR. a npeAenax oahhx 
H rex )Ke 6aokob — ytiacTKOB nyTH. 

npii hepexoAC 3. n. c. 14 c OAHoro 6A0Ka — 
yMacTKa iia Apyroii npoHcxuAHT CAeAyKsimie 
H3MeHCHUR. B iiiKa(t)y 16 cBeTo<t}Opa 12. orpam- 
Aaioiuero iiepBUH 6aok— yMacroK, ciiaMaAa 
cpa6aTUBaeT pcAc >KejiToro ophr. 3aTeM no 
MCpe yAaAeHHH a. n. c. 14 cpa6aTbiBaeT peAe 
scAeHoro ophr. flpH cpaCaTbiaaHHH peAe ;KeA- 

TOPO OPHR CHHMaCTCH HanpR>KCHHR C AaMRbl 19 

KpacHoro OPHR m ona noryxaex h noAaexcR Ha- 
MpH)KeHne Ha Aawiiy 20 >KeAToro ophh h OHa 
3aropaeTCR. flpn cpaOaibiBaHHH peAe seAeHoro 
onifl c AaMHbi 20 >KeAT0P0 opiiR nanpR>KeHHe 
cHHMaeTCfl M nocTvnacT Ha AaMny 2! 3eAeHOf0 
opjjn, ,i3Mna 20 noTyxaer. Aawna 21 3aropaeTCH. 
Ilucjie cpa6aTbJBaHMfl pCAe >KeAToro ophr chm- 

NiaCTCH HanpR>KCHHC C KaTVUlKlf 6wlOKa II KOM- 

MVTaumi II tTo KOinaKT H.I pa3pbiBaeT uenb 
nopcMWMKH 10, KOTopaH ycTanoaieHa B03Ae 
iiepHoi ()CBeTOi{>opa 12. na KOTOpovi 3aropaeTCR 
>Ke.'mJH oroHi>. 

B iiiKa(|)y ciiOTot})opa. oppa>KAaioiucro bto- 
poii 6aok— VMacTOK ii>Tii. na KOtophifi Bwe3>Ka- 
CT 3. n. r. 14. oTMaaaeT peAe mcatopo ophh. 
lu jii OTnaaaK>T pcAC >Ke.iTOPo ornR h peAe 3eAe- 
Horo oriiR. B iicpBO.M cAyqae cHHMacTCR HanpR- 
Mciiiie c AaMiibi 20 >KCAToro ophr, bo btopom — 
c AaMMbi 21 acieiiopo oriiR. Ha AaMny 19 Kpac- 
noro OPHH iKuacTCH HanpR>KeHMe. OHa 3aropa- 
cicH a OAUoiipoMOMHO cpa6aTbiBaCT C.iOK 11 
KOMMyTaunn m ^aMUKacT KOHTaKTOM 1 1.1 uciib 
iiopcMiJMKM 10. pacnaioMeHHOM okoao cbcto- 
»|iopa. na KOT.ojv^M .^aropacTCR KpacHbiH oroiib. 

W po.iy.ii.i aio ^iM\ uopOKAKVieiiurt a uohhx 
iu'p«'MiJ'irK iMH\ iu"iii»at"rr« ii.tMonLMitu' luvitiMit- 
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HW M i})Ji3N TOKa aoiio.iHM Tc.iMioro ripHiioaa 5. 

KOTOpwe COOTBCTCTByiOT H3NHH0HMHM DC.IHMHHbl 

H d)a3bi TOKa rapMOMMK b koht.tkthoh ccth 4. 
npoiicxoAfliuHM BCvieacTBMC iiepcMcmeHHfl 
3 n c. 14 no MOKnoACTanunoHMOM 30He, 
TaKHM o6pa30M. npH abh>kch»h 3. n. c. 14 h 
pacnojiojKeHMH ero b ;iio6om tomkc mcwhoa- 



CTinilUlOIIHOH 30IIIJ TOK tapMOHIIK KOHTaKTHOH 
COTH 4 II TOKilOliaiHIITC.lhllOIO iipoBo^ia 5 paBHhl 
no BC.1H4HMC M IipOTHBOIIOJlOW IIU IIO (J)a3e. 

B pcjyJi»*TaTe 3Toro MarnHTiiuc no-iw o6ohx 
TOKOB KOMncHciipyioT flpyf Apyra m b ueiinx 

CBB3II llOMCXa OT KOHTaKTHOH rCTII HC B03HH-. 

KaCT. 



CocTaBMTe.Tb D. Kom^tkob 

BlUniriH rocy.iapcTBCHMoro KOMHicTa ^^^^^ 
no ne.iaM M.^oftpoTOHMW m o'kpwtmh 
moVS MocKBa. >K-35. Pay iuckbh " uaO.. a. 4ir> 
v^„.1M;o inin Wlax.H,.. r. yn^ropoa,. y.n. l!poeKTH;.H. I 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 



[see source for figure] 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1 , 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 11, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system functions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
1 5, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 1 7 and 1 8, of the yellow light relay, the supply 
circuits of the red hght lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1. 1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, bum with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 1 0, are open by the closing contacts of the commutation unit, 1 1 . 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling slock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 1 5, of the traffic hght, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 1 1 . This traffic light, 12, turns 
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red and the contact, 11.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 1 5, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic Hghts is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green hght relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 1 9, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 10, which is 
located around the first traffic light, 12, where the yellow Hghts turns on. 

hi the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped, hi the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
hght lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a resuh of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. . 
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